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Question 1 (Answer this question in a separate booklet)

a)

b)

Simplify 2,x2
X 5

2

Determine the value of % correct to three significant places.
5log, 100
Determine values for x such that |2x—- 1| =3.

Car F has a fuel consumption of 12 litres/100 km and this is 12% better
than Car H. What is the fuel consumption of car H?

Express 15° to radians in terms of 7 in simplest form.

Solve for x: (3x-2)*=16
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Question 2 (Answer this question in a separate booklet) 12 Marks

On a set of co-ordinate axes, A is the point (-2, 0) and B is the point (0,3).

4' (i) Show that the equation of the line
1 ABis2y=3x+6. (2)
+B(0,3)
T (i) What is the equation of the line
(call it L,) parallel to AB through
the point C (3,0). )

"A(2,0) 1 BTN

(iii) What is the size of the
angle BAC? )

v

(iv) What is the shortest distance from C to the line AB?
Give your answer in exact form. (2)

(v) Write down the equation of the circle which has centre C and AB
as a tangent. (2)
(b) The sum of the first four terms of an arithmetic progression is 9. The first term is a
and the common difference is d.

(i) Using this information, write an equation for S4 (1)

(ii) The sum of the first 12 terms is 93, find the common difference between
successive terms. (2)
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Question 3 (Answer this question in a separate booklet)

(a) Differentiate the following and simplify where possible:

1)  cos (4x).

iii)  3x(x+5)’

(b) For the curve y = 2sin2x:

)

(i) Determine the gradient of the curve at x = ra

(ii) What is the equation of the tangent to the curve at x =

Leave your answers in exact form.

(c) Evaluate _E(xz—l)dx.
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Question 4 (Answer this question in a separate booklet) 12 Marks

(a) The toll on the new cross-city tunnel is allowed, under the construction contract, to

rise by 4% at the beginning of each quarter. At the beginning of the first quarter - on 1
July, 2005 - the toll was set at $3. The tunnel is expected to open on 4 January 2006.

(i) What will the toll be at the time of opening
the tunnel (to the nearest cent)? (1)

‘(i) What will the tol]l be, under this contract, on 4 January 20107 - ()

(b) The diagram shows a thombus ABCD. The point E lies on BC and <BAE = 30°.
The interval AE bisects <BAC. ST

NOTE: Diagram not to scale

(i) Show that <DAB = 120°. (2)
(i) Find the size of <ADC giving appropriate reasons. ' (1)
(ili) Find the size of <AEB giving appropriate reasons. (2)

(c) The equation ¥* — 6x + k = 0 has roots a and p. Ifa=2p:
(i) Find the value of a + B ()

(i) Find the value of k. (3)
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Question 5 (Answer this question in a separate booklet) 12 Marks

(a) Find the following:

) jsec2 (5x+3)dx (1)
. 3dx
@) | oy @

2
(b) The area between the curve y =—)£2—— 2 and the x and y axes is rotated about the y axis

to form a bowl.
(i) Sketch the curve and indicate the defined area. (2)
(ii) Determine the exact volume of the bowl. 3)
(c) Sally is standing on the 50 m high cliff at North Curl Curl. She sees a boat out to sea
heading towards the base of the cliff below her. She notes the angle of depression to the
boat is 20°. Five minutes later, she notes the angle of depression to the boat is 35°.
(i) Draw a diagram with this information in it. (1)
(i) How far away was the boat when Sally first saw it? (1)

(iii) How fast (in metres per minute) is the boat travelling towards Sally? (2
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Question 6 (Answer this question in a separate booklet) 12 Marks
(a)
i)  Show that the curve y = 1n 2x crosses the x axis at. x=—;— . ()
ii)  Draw a fully labeled sketch of y=1n2x. ‘ (1)

iii)  Use Simpson’s rule and three function values to calculate the area between
. . 1
the curve, the x-axis and the line x=2—2-. Express your answer

to one decimal place. (3)

(b) For the parabola 2y = P+ 6x+11

(i) Express the equation in the form (x- hY =4a(y-k). )

(i) Find the focus and directrix of the parabola. )

(c) Simplify (cosec2 x— 1)1+ tan’ x) 3)
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Question 7 (Answer this question in a separate bookler) 12 Marks

(a) The pattern for a rectangular closed box is to be cut from one sheet of metal
and then folded together. The volume of the box must be 9 m®. The design
requirement is that the length of one side of the base of the box must be twice the
length of the other base side. Let the length of one side of the base of the box be x.

(i) Show that the surface area of the box can be expressed as 2—7—+4x2 . (3)
x

'(ii) What is the length of the side x which gives a minimum amount of metal to
be cut from a sheet? (4)

(b) Two cultures of bacteria are prepared in a laboratory. They are to be used to test
the effectiveness of two drugs. One culture has 1000 bacteria and Drug A reduces this
number to 250 in 5 minutes. The other culture has 1250 bacteria and Drug B reduces
this number to 500 in 3 minutes. Both cultures are reduced according to the model

N=Noe k where N is the number of bacteria and t is the time since the drug was
administered in minutes.

(i) Find the value for k of both cultures. (2)

(i) Which drug is more effective in reducing the number of bacteria?
State a brief reason to support your answer. (1)

(iii) How long will it take for Drug B to reduce the second culture to 10%
of its original number of bacteria? (2)
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Question 8 (Answer this question in a separate booklet) , 12 Marks

(a) After the premiere of a new movie, 50% of the large audience claimed to have liked
the movie, 30% claimed to be neutral and 20% claimed to have disliked it.

i)  If2 people from the audience are selected at random, what is the probability
that one liked the movie and one disliked it? 2)

ii)  If 3 people from the audience are selected at random, what is the probability
that at least one person had disliked the movie? 2
(b) When a metal disc is heated, its area A cm’ increases at a rate given by

dA
=141
- . . dt
where t is the time in seconds.

(i) At what rate is the disc area increasing at the end of the third second? (1)

(ii) The original area of the disc was 12 cm?. What was its area after

2 seconds? (3)

. 4f )i L
(c) (1) Show that = xe? |=e +Exe )
(ii) Hence find jxeidx 2
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Question 9 (Answer this question in a separate booklet) 12 Marks

(a) Will was a Year 10 student who completed the School Certificate in 2004. He then
made a decision to pay cash for the car of his dreams at the end of a three year
university degree program — so in five years time.

Will decided to invest $100 at the beginning of each month from February 2005
in a regular savings program at a fixed rate of interest of 6% p.a. payable at the
end of each month.

" (i) Show that by the end of March 2005, Will has
$100(1.005) + 100(1 .005)? in his savings account. (2)

(i) How much can Will expect to have in the Bank at the end of
December 2009. “

(b) The graph of the derivative of a function f(x) is shown below:

f'{x)
C E ”x
B
Several points are labeled A to E.
(i) Draw a graph of the second derivative of the function f *“(x). )
(ii) Draw a graph of the original function f(x) given f{0) = 0. 4)

In both of your graphs, indicate where the points A to E would be located approximately.

Page 9 of 10




Manly Selective Campus
2005 HSC 2 Unit Trial Examination

Question 10 (Answer this question in a separate booklet) 12 Marks
@ 1
(i) Show that kx, k, kx" are the first terms in a geometric series. (1)
(ii) For what values of x does this series have a limiting sum. 2)

(b) A ball falls from rest in a fluid medium with its acceleration given by

-1
—t
#=10e3 cm/sec?

where x is the distance in centimetres below the origin at time t seconds.

@)
(ii)
(iii)
(iv)

Find the velocity-time function for the motion of the ball. (2)
What is the limiting velocity of the ball. )
How far does the ball travel in the first 3 seconds? (2)
A second ball moves with the same acceleration as the first ball but

it is initially forced upwards in the fluid with a speed of 10 cm/sec
from a point 2 metres below the first ball at the same instant as the first
ball is dropped. Do the balls ever collide and, if so, when? 4)
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Question 1:
3 x-2_5Q)+x(:-2) 2 correct solution
m,v x 4 5 N 5x .
1042 =2x. N 12 out of 3 correct for num.
= 3 with correct denominator or
x correct numerator with
incorrect denominator.
b 2 2 answ
N € _0.32000.. cortect answer
5log,100 . .
1 solution not rounded
=0-321 correctly
)| 2x-1=3 -2 correct solutions
2x-1=3 or -(2x-1)=3 111 soluticn correct or both
=4 2x-1=-3 solutions attempted with
x=2 2x=-~2 arithmetic mistakes in both
solutions

x=-1
Lx=2 or x=-1 .

d)| CarF 12 litres/100km => CarH 88% of car F
88% = 12 litres/100km

100% = m.x 100 litres/100km

oﬁmnmm:;a:s? 13-63)

2 correct solution (with
rounding if necessary)

SM or10-7148.. or Gm
17 25

or 13-44litres /100km

c) 180= 157 2 correct solution
180
== 1 Lx with incorrect
12 180
simplification
D| (3x-2)=16 or 9% -12x+4=16 2 both correct solutions
y 2
3x-2mid - 9x" -12x-12=0 1 1 solution correct or to
3x=60r-2 3x*~4x-4=0 9% =12x-12 =0 if
i ed.
v=20 ...w. Gx+2)x-2)=0 expansion method us!
xuim or2
u .
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Question 2; H%
a){i) | y=log,2x at xaxisy=0 1 a correct method
1 for showing when
ouwom.wk or v.ﬂ_.om.NAMv NHW. y=0
e =2x y=log,1 1
~ = N.N v\ = O
1
x=—
2
if) 1 a correct sketch
showing curve
crosses the x axis at
x= W with another
(1,1n2) point also labelled.
0.5 X
ii) 5 1 3 correct solution to 1
- 2732 decimal place.
p=t=8 2 2
n 2
x: 1 3 3 2 correct substitution
2 2 2 into correct formula
5
y “EA& ENmJ E@
J
1 correct y values or
0 fn3 3 correct formula for
Area= wetﬂ +4(In3)7) this area.
~2-002129......
=2-Ounits® (ldec.pl.)
b)! i) 2y=x*+6x+11 2 correct solution
6Y 1 some correct
? —| =2y-11+9
¥ +mx+h~w Y attempt with (x+3)"
(x+ wVN =2y~ 2
x+3) =20y~
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i) | 4a=2 vertex = (=3,1) 2 both focus and
1 directrix correct
a= .M
3. cot’x or sec x 1 correct focus or .
JSocus = Tuy.mv directrix with a = 5
directrix: y = 1 or correct focus and
2 directrix for incorrect
a
©) (cosec’x-1)(1+ tan? x) 3 a correct solution to
1
=cot? x x sec’ x or =cosec’x+cosec’xtan? x~1—tan’ x | —
. sin“ x
cos’ x 1 1 1 _sin’x | sin’x
===_X 7 =gt =1 2
sin“x  cos"x sin“x sin“x cos"x cos‘x |2
1 1 sin® x cos® x 1 .
=l SRS S S * | 5, wit
2 02 2 2 2 2
sin’ x sinx cos'x cos’ x sinx  cos'x
2 cos® x +sin’ x—sin® xcos? x—sin' x| B
=cosec’x = — 3
sin® xcos® x s )
1-sin® x(cos® x+sin*x) cot” x and sec"x
= 7 7 or to (#) for alternate
sin® xcos® x method.
_ 1l-sin’x ”
=— (3] R 2
sin® xcos” x 1 cot’ x or sec’ x
_ cos’x or to (*) for alternate
sin® xcos® x method
_ 1
sin® x
=cosec’x
.
Page 3 of 13
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Question 3:
(a)i | -4sindx 1- Answer
il | v +uv'= e 3+3xe" 2- Answer

=3¢ +3xe” or 3€’( 1+x)

1- Correct use of product
rule

= .

T | v iy = (b 5Y a3 + Ixd(xt5) .

3- Answer fully factored

= 3(x+5)* + 12x(x+5)°. 2- Correct use of product

=3(x+5)° [ (x+5) + 4] rule with answer in

= 3(x+5)° [ 5x+5] = 15(x+5)° [ x+1) factored form
1- Correct use of product
rule

(b)i) | y' = dcos2x. 2- Answer with correct
. r . substitution
Atx= i y= Aoom.w 1- Correct derivative

=2

i) |y =mx-x))

uw .§. )\W
}nxu.l"“ II"NII-“u
= y=2sin==2=2 ,\n

-z
v..& 2(x mv

=32
7 3

2- Answer with appropriate
working

2-Allow carry over error
from i)

1- correct substitution into

yy =mlx-x)

1-One error

@ (e T _ 1 )

2- Answer with correct
integral

1- Correct integral

1- 4273

Comments:

(a) i) Some 3&8& still make error with the sign and were again penalized in () 1)
ii) Product Rule if used was handled well. Students need to practise factoring.

iii) Common etror was 12x(x+5)".

(b) i) Errors, if any, occurred at all stage, differentiating or substituting.

ii) Finding the y exact value presented some problems

(c) i) Best answered question in whole question but a few absolute valued the correct

negative answer.
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Question 5:

N

fsec? me+uv&“uwgﬁma+wv+a

1 mark for ~tan (5x+3)

2005 HSC 2 Unit Trial - Solutions
Question 4:
a) | §3x(1-04)’ =$3-2448 = 324 (nearest cent) 1 mark for $3x(1-04)’
aii) | Jan 2010- Jan 2006=4 years=16 quarters 2 marks for correct
lus 2 quarters from July 2005 to Jan 2006 enswer
P 18 quz Y 1 mark for rounding off
equals 18 quarters. ‘ error or for correct
$3x(1-04)" =$6.077449546 = $6-08 (nearest cent) calculation with incorrect
number of increments
bi) | ZCAE=4£BAE=30" (Givenas bisected angles) 2 marks for logical steps
. ] Adiacent with correct reasons
£BAC = LCAE + LBAE =30" +30 us.ﬁ _ w leading to correct answer.
, angles 1 mark for proof
: The internal £a thomb containing illogical steps
4LDAC= ao.h © E Bm._om w & rhombus u with correct reasons or
are bisected by its diagonals. for proof containing
2ZDAB = £DAC + £BAC = 60" + 60" =120° logical steps but incorrect
N reasons
bii) | AB/DC (Opposite sides of a rhombus are parallel.) 1 mark for correctly
‘ e . : | explained answer
K . , { Cointerior angles in parallel
ZADC=180"-120"=60"| : .
lines are supplementary
b | Opposite angles of a thombus 2 marks for logical steps
ii) £ABC u,ﬁh\gwmv =60 ﬁ are oqual w with correct reasons
. . Angl leading to correct answer.
. ¢ sum 1 mark for proof
In AABE, bgh,mn;o Akwm+b§mvﬁ omwﬂwumumu containing illogical steps
. . . with correct reasons or
=180° (30" +60 vnoo for proof containing
logical steps but incorrect
reasons
ci) -5 6 1 mark for correct
a+p= e answer
cii) | Using @ =2fin i)we get 3 marks for correct value
of k.
2p+h=6 2 marks finding alpha
3p=6 and beta but notk
=2 1 mark for finding either
a=4 alpha or beta, or for
: correctly stating product
butaf=S=k of roots is k
a. K
4x2=k
k=8

Page Sof 13

i) 5
a 3adx -2 2 marks for correct answer
ii) ‘— (x+ uvn =3 .—Ax +3) dx 1 mark for neglecting to write constant of
o integration or for stating but incorrect}y
+ . .
-3 (x ~u m ve applying the rule -
—1x .
.2813 &u?x+ +c
(n+t)xa
b 2 marks for correctly graphed parabola with
1) x- intercepts and correctly shaded area.
1 mark for incorrect graph of function but
correct area shaded or correct graph of
function with incorrect area shaded.
b Ven .ﬂ Ly 3 marks for correct exact value.
i) 2 2 marks for correctly integrating to attain
0
na‘ﬂwﬁfé&\ NN_HNV.TNL
2
= -2
o ‘_MN(J\ & 1 mark for correct volume formula
2
auaTv;Nl“_a Nahuw,; dy
2 -2
=27[0+0-(—4+2)]
= 4z units®
c 1 mark for correct diagram showing right
] angle, 20 degrees, 35 degrees and 50m
c 50 1 mark for correct answer
. 0 = ——
i) | W22 =7p
AB= 30 - =137.373871
tan 20
=137m(nearest metre)

Page6of 13




Manly Selective Campus

2005 HSC 2 Unit Trial - Solutions

- 65.96647064
distance
time
BD _ 15 19329413 =13 metres/ min

speed =

= —

5

2 marks for correct answer

1 mark for correctly calculating &mwsumo BD
or for incorrect BD but correct application of
speed formula

(to nearest whole number)
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Question 6: .
d){i) | y=log,2x at xaxisy=0 1 a correct method
1 for showing when
0=log, 2x or y=log, 2(=) 1
2 x= M. y= 0
€’ =2x y=log,1
1=2x y=0
1
x==
2
ii) 1 a correct sketch
showing curve
crosses the x axis at
x= W with another
“,In2) point also labelled.
05 , .
1ii) 51 3 correct solution to 1
rnvllh -2 2. decimal place.
n 2
. 1 3 5 o
x: 3 2 3 2 correct substitution
) 3 s into correct formula
:n2(~| WIn2|=| In2|-
g @ C C
0 In3 n5 ‘| 1 correct y values or
1 correct formula for
Area 3 (0+1n5+4(in3)7) this area.
~2-002129......
=2.Ounits® (ldec.pl.)
e){ i) 2y=x*+6x+11 2 correct solution
2 ’ R
an+mx+hmu =2y-11+9 1 some correct ,
2 attempt with (x+3)
(x+3)*=2y-2
(x+3) =2(y-))
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4g =2 vertex = (-3,1) 2 both focus and
1 directrix correct
a=— o
£ 3 cmm\x \2. sec? u.. 1 1 correct focus or
\.Qg“A\NvINlV/ @magg with hnulw
L focus and
trix:y =+ of correct focus
e g 2 ~ directrix for incorrect
. H ”

1

Question 7

(cosec*x —1)(1 + tan® x)

=cot’x x sec’x

or =cosec’x +cosec’xtan’ x—1-tan® x

3 a correct solution to

1
2

(a)i | Let x =width and 4= height
Volume = ¥'= (x)(2x)(h) = 9 m’.

3- Result fully justified.
2- h obtained and correct

.2 ., sin‘ x
cos’ x L 1 sin’x | sin’x
= = " "
sin’ x sin’x sin’x cos’y  cos’x |2
1 sin’ x cos’x 1 .
ﬂu u.~»+ 51 3 M| omgmor —owt
sin’ x sin°x cos’x  cos’x sin’x  cos’x
N cos? x+sin? x—sin® xcos? x—sin* x| B
=C08ec’x = ] O
S xoos % cot? x and sec®x
oy 3 2 al
—s8in® x(cos” x+sm” X,
- 1osin” x(cos x50 x) or to (#) for alternate
sin® xcos® x method.
_ 1-sin’x @
T in? 2 2 2
sin® xcos” x 1 cot’ x or sec”x
tos’ x or to (*) for altemate
sin® xcos’ x method
_ 1
sin® x
=cosec’x
- v
“Page9of 13

2h=9 substitution for 4,
he S 1-22h =9 s
2%
Surface Area=A4 = NQQN\+NQ§+NQQ\_
= 4x"+ 6xh
=4x" +6x PN =4x? &
2x x .

i} 4=4x*+27x"", 4- Correct solving for x
dd 24 from correct derivative
Humxcﬁx«n. and Nﬂum +54x° and shown to be a

24 NEMM:E;» solving fi
.. dA4 d - Correc ing forx.
For minimum solve Mﬂu 0 and show e >0. from correct ao_.mm ative
27 2- Derivative correct but
0= 8x-= ;. 0=8x"-27 error in solution for x
* and shown to be a
8x* =27 P22l x=yZ s minimum.
8 8 1- Correct derivative
4 0- x = 1.5 without
At x=1.5 ) =8+54(1 5y >0 .. MinimumValue. | justification.
° T i
=24 7
() | A250 = 10006 B: 500 = 1250 . 7- Both 'k’ values correct
0.25=¢ 04=e% . either exact or rounded to
In(0.25) = -5k In(0.4) = -3k 2 or more decimal places.
- In(0.25) _In(0.4) 1- One value of k’ correct
-5 -3
k=0277.... k=0.305....

ii) | The ‘k’ decay constant for B is greater than the one
for A

1- Comparison of decay
constants needed
1-Comparison of equal
quantities over equal time
for both A and B

jif) | B: 125=1250 ¢ V7%

2- Correct answer

0.1 = ¢ 0305 allowing for student’s
in(0.1) = -0.305t vatue of ‘k’
In(0.1) . 1- One error
t= ———= = 753,
20305 minutes




Manly Selective Campus

2005 HSC 2 Unit Trial - Solutions Manly Selective Campus

: 2005 HSC 2 Unit Trial - Solutions
Question 9:

Question 8:
(@) | @ Pr (like movie) = 0.5 2 marks - Correct answer - -
Pr (dislike movie) = 0.2 1 mark- Multiplication of @0 DO Atend of February: Zmarks - Correct |
correct probabilities but not 6% demonstration
. g multiplying by 2 or - (] .

Pr (1 liked, 1 disliked) =2 x (3.5) x (0.2) =02 recosmiing need for two Amount soAﬂ +ﬂu ey e o
possible but incorrect '
probabilities. =100x1.005 Marks not given

(ii) Pr(At least one disliked the movie) = 1 — Pr (no-one w ERW c Oonmﬁwasa Atend of March unless explicit
Rpioh . mark - Use of difference d i
disliked the movie) approach to rocogaise Amount=(100x1.005)1.005+(100x1.005) hﬂ%ﬂww: !
)! N
Hence Pr=1-(0.8) = 1-0.512=0.488 complementary events =(100x1.005)+(100x1.005?)
) Q.v T " Tk comect amswer (i) | Attheendof December 2009, there will have been 59 months of depositand int M: ‘marks - Correct
—=1 - P swer
—=t'-1+ Amount=(100x1.005)+(100x1.005 ) + {100x1.005" ) ...+ (100x1.005®) | 3 marks - Correct
=132 = 2 process up to final
3 wi 100x1.005(1+1.005+1.005 +...+1.005%) Falculation but
=7cm’ [sec Theexpression in bracketsisa geometric series. u_m.__vuﬁcoa error of
(i) To find the area, we need to integrate: ’ 3 marks - Correct answer Hence amountis: u owmw“.oo:.«a but
2 marks - Correct approach to identificati
) obtaining the constant value (1.005% 1) : smmo&_g of
A= ...N —t+1dt 1 mark - Correct integration Amount=100x1.005 2———t. w:h_ﬁﬂ wM months.
! 1.005-1 Demonstration of
n.w...‘w.+_ +C =$6,877 series required.
1 mark -
Originallyt=0and A=12 Determination of 59
00 - months.
12=2—=+0+C ® O 2 marks - Correct
32 ) graph
C=12 . Second derivative is shown as a Huaﬂx - Most of the
PP N dotted line). shape correct.
Hence A=—~==+1+12 :
nc 33 :
att=2 B
% JE T x
A =4 or14Zom? NS
3 3 /\.
¢) | @ Using the product rule: 2 marks - Correct use of
@ ® Qmﬁ.m P product rule and fully
z H 1 2 demonstrated.
Mxlh&«»yﬂm Nx—+kxqu~ 1 mark - Exror in onc term
while using product rule (ii) matks - Corect .
) graph with labels an
_ ! turning points and
(id) Fromtheabove: 2 marks - Correct answer A POl
L ox o d . »BR.?OQHQ. . 3 marks - Poit E
1 3 - 319 7 gwbwaﬂﬁ prior to L incorrect
) xxnx« e xl &”Tn w integration o 2 marks - Points D
n and E incorrect
x z z 1 marks - Points A
_.amnnu.—n»|uwﬁx«»u&“ Bamooﬂm”
=4e2-2xe? 4+ C
Page 11 of 13
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Question 10:

(a)

i) To be a geometric series, need to show a
common ratio.

1 mark — correct answer
showing correctly calculated
common ratio

(i) Limiting sum when _w_ﬁ
X

1 1

.N marks — correct domain for
X

-<1 -=>1
xA o av 1 mark — showing _M <1 only
x>1 -1>x *
® @ Velocity= |%dt
® g .“. 2 marks — correct answer
=N . .
i = [10e3 4t 1 mark — correct integration
* _. lacking k in final equation.
4 ;
=10[e3 at

- .||—»
=10x"3[—e? .t
f5e
=
=-30e +k

att=0,x=0

Lo
0=-30e> +k
0=-30+k

30=k

-1
Velocity =—30¢3 +30

(i) Limiting velocity at#= «
asft—rx
-1
i=-30e7 +30

=-30¢™ +30
=30cm/sec

1 mark — correct answer
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(iii) Travel in first 3 seconds therefore
need to find distance/ time function

__1
%=-30e? +30

-1
x= [-30e> +30.dt

1

=90e3 +30¢+k,
Att=0,d=0
0=90+k,
~90 =k,
-1
x=90e7 +30¢-90
Atr=3
x=90e™ +90-90
=33-1cm

2 marks — correct answer

1 mark
- correct integration of velocity
including &, term.

- correct answer from an incorrect
integration ie. had not included a
constant term in formula for
velocity.

nb. Marks not deducted for integration
error followed through from earlier
solution.

(iv) Ball Two

at t=0,v=-10
:110
-10=-30e’ +k,
20=k,

-1
V,=-30e®  +20

1

£ =-30e’ +20

Ball 2

-1
Xoz = j'—30e 3 420.d1

=903 +20¢ +k,
Att =0,d =200
200 =90+,
110=k,

{

XBalt 2 =90€‘3‘ +20t +110

same distance ie:

Xgait = Xgalt2
-1 -1

10t = 200
t =20 seconds

seconds.

Balls will collide when they are at the

907 +301—90=90e +20t+110

therefore they will collide after 20

4 marks —correct answer
3 marks — one error
2 marks - two errors

1 mark — equating formula for Distance 1
with formula for Distance 2

Possible Errors
+10 instead of -10 for initial velocity
2 instead of 200 for distance

Arithmetic error




